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¥ORE ' ORD

This report is ¢ iv of a series submitted by the
University of Virgini: in the USAF Air Materiel
Command repuriing 1 -search accomplished on visual
message presentatio; .nder Contract No. W33-038
ac-2126¢. A survey .f the literalure comparing the
visual aid auditory s <nses as related to communica-
tion was one of the [ cimary objectives of the contract
as originally approv :& in May, 1948. This project
was carried on unde - the supervision of Dr. R. H..
Henneman of the De :«rtment of Psychology, Univer-
sity of Virginia. Tl . project was sponsored jointly
by the Communicatic » and Navigation Laboratory
and the Aero Medica Laboratory of the AMC F‘ngmeer-
ing Division. Techni< il supervision was provided by
U Aero Tiedical u.sux.im voundiay wrpenditare. uzuc.r
No. $534-37, with \ir. Juiien ‘M. Christensen as
Project Engineer.
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ABSIRACT

f ~ T i e i i

s have rece .tly raised the question of the
Jcasibiliiy coeoLang @ System of visual mescuge presentation to
supplemeswn’ . * replace the auditory systc:: .»ow used in aviation

communic: n. Prerequisiie to research on the development of a
visual mes - je¢ preseniaiion system would seem to be an experi-

mental con ison ¢f the visual and auditory senses as channels

of commun + .ion. Antecedent to a series cf laboratory studies
comparing - :: : elative inteiligibility of messages presented aurally
and visua’ v+ 2 survey of the existing research literature in this
field wa . - zken. An answer to two questions was sought from
previous . .sugations: (1) I= material better understood when

presented vis: ‘v or aurally? (2) Under what conditions and to
what extent h: 5 ons sense raodality been found to be superior to

the other?

About one i:a'f of the reporte! studies yield evidence “or the s
superiority of - ;ual presentation; the other half of the investiga~- ‘
tions supports' .- ditory superiority, It is ohvieus that the fmdmgs
have been det_-mined by the specilic conc. ! f~*=c uI each exper1ment
Relevant fact '-s appear to be the foliowing: .um harvtv, oegree of
meaning, anc ~ifficulty of material; method of .“easurmg ‘compre~ ;
hension (i.e. »y ease of learning, or amount retained); iand various

characteristic -~ 2f the obscrvers (e.g., age, mtelhce.me. social )
background 1 -ading ability). A principal advantage of, vxsual pre- :
Lt ation mpeiage feam the nossibla refershility whick it affords,

LAt B JEE RS
5

Comkined visual and auditory preseniauvii 1s wore siliciznt than
is either sense alone. In order to determine more specifically

the relative superiority of the two senses for zommunication pur-
poses, five specific areas of investigation are suggested in the
present report.

PUBLICATION APPROVAL
Tanuseript copy of this rerort has been reviewecd and found satiq-

factory for jmu_:_f:'ﬁ-lon.
For the A}lmundmg neral:

Li L e Cn L e
C ra"o el, ol ( c)
©er, Soro Yedical Laboratory

B@s[- svineeringe Division
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ERE INTRODUCTION .~ =

The Alr Force Commuaicatioxz Problem e

Wherever machines ¢ are used by men, the application of these mechani- L

~ . cal devices is maximally éficient only to tho extent that the mechanical S

~ pertection of the system 1is paralieled by a corresponding emqiency in the -

- required sssociated human operations, The human fytuiions involvedin

_"the use of machines are fundamentally eperations of:xs#trol and communi= .

cauon. Accordingly, the extraordinary technical progress thathas been =~

‘made in‘the post-war development of aircraft design has resulted n a more -

specific interest on the part of the A\ir ‘Fofce in the & ginge o= "
logical aspects of communicauons resurch con

_— Recent engineering develcpments in the:degxgu of aommunicaﬁon trans-
N /mission systems have indicated that in some ways a visual system of mess=
. sage presentation may be moré suited to the presaﬁt needs of the Air Forte

I

~ .7 o7 © . than an auditery system ‘such as the radio telephone and radio telégraph *
ST T trmmmtmﬁxrw use, Possibilitiss for the technical development - o

7/ of visual’ sysfema appéar not to be as itmue& 88 those of &ndum“y aystems

L Since visual systems require a-shorter time for message presentation -

{ _ than auditory systems, are less subject-to-the of distortion commonly R

' affecting spoken language, and afford lasting r erability with relatively C
e ;:,.__«Lim,e difliﬂ.l;ﬂm_thu seem 1c 10 enjoj a namral advantage over auditog_“ The
S tf o nne. tken wﬁh the proposed use d &mm system a! message . T

. presentation, either alore or in conjurction with auxiliary auditory mes- &+ = °
- — —T—sages, ‘psychological research has been initiated-at the University of - ‘- i
- ' Virginia under an Air-Force cortract to determine the relative emctency e
- o audit&ry and vtsul message presentauom ca U , e
) -*‘“‘?\ ¢ Q_ L ’ T ‘_4>: A w
7 i . The Ratim&e#a anturesurv Mmoo ..
/;/ o . ) \\ L T, . ’ .

4 : Certam‘ly one of the most usuful tools with which a research scientisf '

*" can be equipped is a comprehensive bibliography of the previous work o
that has been done in-his field of investigation. In the light of the findings ‘
of other investigators, the experimenter is better able to determine the - €
~ most significant problems to be studied; he is informed of pertinent vari- E
: ‘_\;‘ables for control and manipuletion and of possible tehhniques touse’in. L .

. o experimental design A grea,t deal of research has been done on the rela- R R

AF-TRGOZL . )




tive ef"ieieney of an auditory or visusl presentation of verbal material;

thus it is to be expected that a comprehensive jiterature survey would — -~ -
provide specific proposals of value to the organization of a related re- ‘ .
search program, ' ¥

T "cope of Tt'ﬂs Su:"vvey o SN - . S . S

: 7,,7,7A4r_eat maansy_nhnlogxcal factors must be considered ina thorough
investigation of the relative advantages of visual and auditory message pre- -
$vatation systems. The peculiar « characteristics of the eye and ear as

o sense receptors, for example, undoubtedly play a par{ in determining the. T N )

most effecfive system, However, in this survey fiot all of the psychologi-
cal and physiological factors involved in message presentation -will be
considered. Such a survey of broader scop¢ is in current preparation. The
present survey is limited to a review of thé previous experimental work

‘that is concerned directly with a “comparisch of the reiative efficiency of ————— - -
“the"camprehension of viaually and aurally presénted verbal material, AP A
Essentially only those experiments will be in¢luded in this sirvey in which .~
a particular type of information is presented both visually and durally ‘ '
This bastc experlmental. design-has 'geen mvesugated under d relatively
»..Jarge number-of conditions. The specifi¢c questions in terms of whxch the

present survey will be orientedare: (1) s material more easily under- - T
stood when presented visually or aurally?- (2)-Under-what conditions-and = "= .

to what extent is’ each of the methods more efficient with respect to tya ‘ -
‘comprehension of material? The results of:previous. experimanta] work o '

o * . will be regarded in terms of these questions; and the implications of these
’;f'«m-ﬁndmgs for future Air Force communication:research ‘will be considered, . = -.

I, W ed T .-
. . M - = ¢ ' PO
- N - A . P >

THE LITERATURE SURVEY -

Methodolog of the Survey o |

In the experimental research associated with the relative case with
which visually and aurally presented material is learned or rezained )
a number of different variables has been investigated under a wide vari-
ety of experimental conditions. In general, the variables have been: 1)
type of material presented (e.g., nonsense syllables, digits, discrete
words, prose selections); (2) the characteristics of the subjects (inteli- ,
gence, age, education, social position, reading skill); (3) the method of

presentauon of the material (exposure devicy alide pro;ection for visua; .

AF-TR 5921 o 2
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~“vvisual presentaticm is more effﬂs-‘ﬁver - . v

material; visible speaker, voice recording for auditory mate'rial);
(%) the measur > of tomprehension of the material (learning or reten- S
~~ tion, immediate or deiayedrecaﬁ —essay test or multiple-choice — = - e
questions); and {5) the characteristics of the material [easy or diffi-
cult, meaningful or meaningless, trate of presentatxong( For purposes of
convenience only; the literature will be grouped in this survey according
to the type of materiai presented end will be reported chronologically

_within-each greuping. , - _ - -

Review of the Literature sl . , iy oo o

- t Noneense syuables o o H )

Wh’x‘tehead (31), in 1888, using nonserise syllables found learning

10 be superlor with a ‘visual presentation; when retention was measured
the audttory mode was superior. s

Pohlmann (23), : 1908 with three recslr intervals and six modes
~ of presentation, concluded that for familiar meaningful mateérial auditory ~
_.presentation is slightly superiar ta visual, whzle for nonsmse syllables

b

) Von Sybel {30), in 1909 used nonsense syllables in six xﬁ’odes of

' presentation, e found a visual-auditory-motor combination superior to . o

simple vieual pnesg]ﬂation for learning. : R i,—::_,:f;__;,
 Heamon (12), if 1012, using nouns, numbeLJ_nd nonsense sylla- . |

blee (rone of which contained c's, q's, ‘or h'e}, found the atditory pre- o

"/ sentation definitely superior for-all meteriels and for all aix subjects.

y:suei-auditory -motor combinations were next besf ene‘ .,:ﬂm:le visual
preaentauon was least efiedtive.

= o Torme e ©

= =<3

S e O'Brien (u) in 1821, compared {en modes of combinations of
~visual, auditéry, vocimotor (sﬂent reading), and manumotor’ (writmg), .
in addition to visual and auditory presentations alone. Using nonsense :{

synables and four -leiter words he concluded that no one of the;welve
modes ot presentation waB consistently superior. = o=

\'/‘f/

- Koch (14) in 1830, presented nonsense syllables ‘aurally b:; ) )
sglung the syﬁables at a rate consuming the same.length of time as .
that ¢onsumed in the visual presentation. Retention was best for the )

- visual-auditory method, pext best for the yxsual method, and wou st for -
the auditory method , :

o Reed (25), in 1931 employed pairs- of nonsense ~yllab1es and
short meaningful words to study the effect of u ¢change of  xperimental -

* conditions from the original learning to the testing perivd, A changein ™"~ -~ =
the method of presenting the stimulus words at recall from the method -

AF-TR30.1 s
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" used at’ the original learning period was detrimental to the 119 eub;ects.

“— ° Krawisc (15) in 1046, determined the relative value of !hﬂwo )

- rmaterial, Neithor-irode was foundto be consistently superior forre- — - -

-effective, with viaual presentation alone next best, and with euditory prbe-

sentefion sgpex‘idr !r“fth:immediaie memory Qt djgus by scliooI children,
Lo ‘Below ten ypars of 5%
~ after that a ) the- visual method became superior. T .

modes 2f presentacion for the complete learning and retention of non:

sense syllables and three-letter words, testing at mtervals of one and
two weeks, Using the method of anticipation for the measure of learn- ,
ing, he found the visual mode superior for the learning of bnth~ypgs of o .

tention, Although the auditory mode seemed to fuvor the retention o . _ L

‘supsrior for retention e!ter two weeks, the difterences were not sig;u-

ficant, - - S -

o pighe | o T e

M{ms:erberg a«m Bigham (21), in 1894, using colored squares and |
Series of numbers either exposed for two seconds or named by the experi- ~
‘menter, tested their subjects for retention by the reconstructisn method.
They found a combination of visual and auditory preseatation to be.most

eentation least ef{ective. ' o . o

K

‘_ Smodley (28), in 1800, found a combination of visnal and eu;iitary pre-
e auditory methicd was enpej-iov to the visuel, while | G

Schuyten{?'l), in 1908 tested atudento thh eight two- plaee numbers -

.. - and found au:litory presentation superior to a visuai-auditory combination. Coe

>

(."onway (4), in 1909 tuw the memory span for series of from three

to nlmrdigits and t?und the auditory methed superior fromthe ages of six . ~ . S

tcrnine, ,from thes ag‘en until fmqrteen, the visual method was superior. BT e

»»...

T - [ —

- Gates (9), 1n 1916 Iound visuel pre&énta;ion superior for _te tests of ,
o memory span,. - Lo e ﬁ, e

s, Discrete viords S -{ S S f S t,, .

< ; e - : : ) o ) . /// ;‘Q
Quantz (26). in 1897 tested memory for words presémed vieually ‘ e

- and by a combined method, He found & combined vioual-auditory pres:enta- N . ,

tion to be of insignificant advantage over either ihe visual or auditory mode / L

aeparately, L ' ; -

© Lay{8), in 1810, found that in the presentation of material for
learning spelling, ‘the visual method was superior to the euditovy.

~~Kemsies (13}, in 1800, presented German:Latin‘ vo’cabuiaries to ,
school children and found the visual method superior. He also.used non- o
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.__for rate of learning. - The auditory mode, however, was proved to be superi-
. or to the vlsual for retention, ,

. sense syllables and found either single method usuauy to be superior toa
- combination of visual and auditory presentation.

Calkins (3), in 1698, and McDougall (20), in 1904, using meaningful
words found visual presentaiion superior for irmnediete and delayed recall

T r—'“'*"';*’;*'i:* _Pohlmmrtﬁs), in 1908, used threere:elrtmemls and six modes ; R

of presentation and concluded that for familiar meaningful material, such
as words, auditory presentation is slightly superior to visual, His subjects -
were nine to fourteen year-old school children; he found that the visual

 presentation increased in efféCtiveness with age until it 1inally surpassed

the audttory mode.

e Henmon (12), in 1912 found the auditory method superior for
meeningtul nouns, :

- Carver (2); tn 1941, used words as well as other types of material, -
He found a visual presentation consistently stperior when difficult words -
were employed., -When lists of easy words were used however, the auditory
mode was more effective, .

| Krawtec (15), 1n 19485 ustng nouns as weﬁ as nonsense eyllablee

" found the visyal raethod superior-for 1eern1ng the meterial but netther‘ "

method euperlor for deInyed recell. o -

s

S Erickeon and Ktng (8}. ux 1917 preSented echool 1lessons vtsually

" and aurally to children in four grade groups from third through ninth grades.

Auditory presentation was !ound to be superior for all-four groups. o T - e

Lacy (16), in 1“‘19. iused tests or fectuel informatton. morel dis-
erhntnettons, and in{sréices; he found the auditory presentation to be ~ . :
supertor for 318 boys in the eeventh to, the ninth gredes. G e o ==

Worceeter (33), in 1925 presented meaningﬁu eonuected materiel

" to 13 subjecte, megsvring retention for immediate and delayed recall, He -

found that neéither the visual nor the auditory mode proved to be superior

Russell (28), in 1828, administered a one- thousand word passage
to 680 pupils to compare visusi and auditory modes of presentetion. He
found the auditory mode superior for the fifth grade students, no dif-
ference. in the seventh grade, and visual superior:ty for the ninth grade
puptls. '

Greene {11), in 1828, presented oral and prlnted lectures to college

AF-TR 592l 6]



studems. Neither method was formd to be superior in immediate test

- but the auditory method was somewhat superior as measured by delayed -
‘recall. Students of higher ability tended to show greater retention after N :

* visusl presentation; those of lower abzlity tended to retain better after ' "
auditory preseéntation,. e ) N

] Lumley (18), in 1833, presented factual lessons aurally and. - - .
visuauy 1o children in the fifth through eighth grades. The visual method

was found to be superior, end the seventh and eighth grades favored the

visual method more than did the fifth and sixth grades. ,

Corey (5), in 1934 presented factual material to coIlege students
visually and aurally, and tested for retention by immediate and delayed"
recall, He found the visual method superior for immediate recall and
slightly superior after two weeka., Superior students and better readers
did relatively better for visual presentation than did poorer ones, i

Wilke (32), in 1934 presented propaganda by the two methods and
found that opinions were influenced most by spoken material,. somewhat
less by material presented over a loud speaker, and very nttle by primed o
material . ‘ o EEE

LT o I S,

— 1ound auperior for au grades but less so for thﬁ#%h—-md T

w'[

~ immediate ard delayed recall and found the auditory mode superior in all

, Young (34), m 1836, tested comprehension in hearing and reading - o .
for p\:pﬂs {n the fourth, fifth, and sixth grades; the auditory mode was o T

~“ Larsen and Feder {12}. in 1940, presented mea.ningtul mctuei T

materiel of threé levels of difficulty to college students both aurally o I R,
-and visually. Neither method was superior for easy material, but visual

preeentetion was slightly superior for material of moderate di.fﬁculty.

e x-ﬁ}oldete%n:ﬁ&}wmg mﬁﬂerem rates of pre--

’

.. sentation of meaningful materials of different difficulty, found that auditory
.’ presentation was superior to visual presentation; this euperioriéy, dtminish-
hgwﬂrﬁicremngrates of presentation, wus greater for easy than for -
difticult material, greater for the less intelligent-subjects; andxreater
for the slower than for the faster readers. .

i 5_1 Advertising copy

Burtt and Dobell {1), in 1525, conducted an experiment upon the
" relative merits of early and late repetition for memory of fictitious trade
nanes, and found very little difference as a result of the mode of pre-

eentation.

Stanton (29), in 1834, using fietitioue advertismg copy, meaeured v oo

~ cases, although the difference was less signi!icant after e. lapse of twenty- o
one days.
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DeWic:( (6), in 1935, measured immediate and delayed recall

of advertising material presented visudlly and aurally and found no ad-

vantage for either method in‘immediaie recall, but a superiority of the
: aumtory method for delayed re:.alL :

Elliott {7), in 1838, founcfan auditory presentation superior to a
visual one, A combined visual-auoitory stimulation ranked above the
audxtory alone -

SUMMARY AND CONCLUSIONS

Summary of the Survey . L L e

The results of the experimental research that has been reviewed =

above have now to be evaluated in terms of the two orienting questions .
which were stated in the Introduction to be the primary consideration

m‘im N

e

i

/}}.

[

-

of this literature survey. These questions are again:{1) 1s material. _
more easily understood wher it is presented visuauy or aurally? and L

(2) Under wha.t conditions and to what extent is each of these methods of
presentation relatively more effteient with respect to the comqa: ehenston
of materipl? N , S /

'rhe implications of the experimental evidenee fop the first of these

_ questions is quite clear, Approximately half of the research hias favored
- a visual, and half, an suditory method of presentation, It must thon be

b _ i,,,csmglndgdjhmngitger an auditory nor visusl presentation ounformtion

__is more suited per g¢ to efficient’ comprehensionHQtnictly Speaking, a

_ comparison of the resultsiof much of the resear¥ch covered abuve can not-
- be logically justified, since the experlmentaf conditions upon which tiey

are based vary widely from study to study. It i$ nevertheless apparent

at once that any superiority of visual or auditory presentation depends:
upon the particular circumstances under which the comparison is made.

~As a result, the proper consideration of the second orienﬁng quosuon
becomes extremely important, The task is primarily to eaumerate the
special conditions under which either a visual or auditory presentation <f
information is consistently superior., Actually few if any, of the general-
izations that can be made with respect to tae relative superiority of one
of the two methods are suppurted by all of the porvinemt experimentation,
and it must bc remembered that the wide range of conditions under w:uci
the experimental work has been doue nake only a small number of the

AF-TR 5921
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studies strictly comparable, Neverthelese, eleven generalizations will
‘be stated below which have been supported by the major part of the best -
relevant research, They indicate the circumstances which probably de-
termine the superiority of a particular method of presentation.\

in stating the refereneee which provide the particular data from which
~ these geperalizations have been induced the following procedure will be fol=-
lowed, Rcferenr'e to ail data of poseible relevance:to the conclusion wilt be -
perimentation and to research which directly or more indi.rectly substant- ~
--iates the conclusion, references to evidence which fails to support the i ‘
generalization will be stated, - ‘ 7 ) .

' 1, A combined visual and auditory presentation of material leads
to more efficient comprehensian than the presentation of either auditory
or visual material alone (7, 14, 2], 23 80; 12 13, 22, 24).

o 2 Meaningful fetniliar meterial ie xnoz'e ei‘ficientiy prese‘nted
aurally, whereas'meaningless and unfamiliar material is more effi-
ciently presented vieueiiy (8, 8 10, L, 12, 13, 16, 16, 17, 18, 23, 32,
38, 34; 3, 8, 9).. . o | :

"the relative adva.ntage ot ej?{sual presentation (5 10, ). =
4 The greeter the reeding ebﬁlity of the. receiver, tbe' reletlvely;
more ei‘feetive is a visual presentetion (5, 10) Lo PR

' .8, The relative effirieney ofa viei\el p:eeeentation increasee with-
-, -age from a definite inferivrity at-the age of six tﬂrpoeeible euperiority R
“at the age oi‘ gixteen (4, 8, 16, 18,28, 28, 28. 13). , .

= wvisual preeentetion,’ whereas. perticuieriy easy materis} is better under~ -
stood with an auditory preeentetio.i. Thke relative effectiveness of the u
visual. presentation increesee with increasing difficulty of the ‘material
(2, 10, 17). '

1. When comprehension is tested by an immediate recaIl" of the
material a visual presentation is favored; if the test of comprehension .
is made after a considersble interval of delay, an auditory presentation
is favored (b, 6, 33;.3, 15, 29, 28).. .

. 8, The relative efficiency of a visual presentation diminiehes us,
. the interveal of delayed recall inereases (5, 6, 15, 29, 33). :

AF-TR £9:1 R , .
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9, One of the most significant advantages of a visaal type pre-
sentation system is the relatively greater referability, or opportunity
for reviewing the material, that it affords, It has been found that the
less the referability afforded by a visual presentation system, the less
is its advantage over an auditory presentation (10). '

. 10. Such organized and related material as prose or factual infor -

’ " mation is better understood with an auditory presentation; material such
azcode that is comparatively discrete and -unrelated is more effectively
received with a visual presentation (3, 8, 10, 11, 13, 16, 18, 20, 23, 32,
34; 5, 12, 18), o ' : S

1. The coﬁiprehensibn of material can be tested e'ithex; by t'hé_c;a's" T
with which the materiel is learned or by the amount which is retained af-
ter a period of time. As a'rule, measures of learning tend to favor a

visual presentation while measures of retention are higher after an auditory

presentation (12, 31, .33; 14, ‘15, 21).

These eleven generalizations point out the specific conditions under
“which auditory and visual systems of presentdtion are respectively super- -
- - for, The evaluation of particular presentation systems-depends, then,
< upon their analysis in terins of the factors implied by these generaliza-. .
tions, - ¢ N T T : : o . ;

[ o l : Implicatiods for Future Commu‘aicQatipns Reséaréh Lo ' o

. - e = Lo o B S < . }
VoL © In addition to the generalizations enumerated above, this survey has \\ .
reveaiéd thdt no experimentation dealing with the comprrehensior of actual "
‘messages similar to those empivyed in Air Force communication has been
done @8 such, In-order to assemble relevant literature at.all, it hag been )
: - necessary to regard as ''messages' a wide variety of verbal material which L
-~~~ 7 finds perhaps better épplication in such other fields as grade school teach-
e 7 ing or-adlertising, It is-¢ear that thepsychological research that would in-
N - -. dicate solutions to more snecifiv Air'Force counuuiicition problems must "« .,
© . yetbe done. Indeed,as has besEn already indicated, it isthe primary function -
777 of the present literature survey to provide a relatively more adequate famil-
7 larity with the design, techniques,-and variables involved in such research,
‘ .~ 8o that-a-comprehensive program of the mest pertinent rusearch projects
_can be wisely planned. It will be the attempt of the coxcluding section of .
this report to outline the broader problems that must e considered ina
systematic investigation of the relative efficiency of visual and auditory
systems for the intelligibility of Air Force messages. ’ .
Again the two orienting questions that were raised earlier will help
‘10 delineate the extent of this analysis, If one examines closely the form
of the two questions, it becomes apparent that they are in effect mutually =
converse in structure. The results of this survey have indicated that no . ,
meaning can be given to the first question asit stands;. whether or nota -~ =Tha
given presentation system is more-efficient in an auditory or visual form o
dc »ends upon the message, the system, and the receiver. Thus a more _ J

0
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 evaluate the relative efficiency of the (ﬁmmnnication systems in current
use, e ; ‘ o

- generalitype of research would attempt to establish relauonehips of relA- ‘

- AF-TR 5821

useful statement of the first question takes the form: Under a given set of -
circumstances, which is more efficient for the comprehension ofiuaes- B
sages, an auditory or visual presentaiion? This is the structural coii-
verse of the second question; Undexr what particuler circumstances is an
auditory or visuel presentation more efficient for the comprehension ot

' messages? A different avenue of approach must be followed in planning o -

research-in connection with these two questions, : .

Research undei'taken in line with the first of these questions takes
the form of an actual comparison of existing communication systems,

. Accordingly, the results of such investigations would simply state that

as far as intelligibility is concerned, one particular form of message --
presentation is more efficient then another, For example, the compre-
hension of messages that are presented by radio telephonz can be com-
pared with that when a facsimile type presentation system is used, The
concrete data provided by this type of research are indeed useful and find

| ready application to many Air Force communication problems, It is
.clear, however, that such research demands as A prerequisite that the
transmission systems be already devised; {t is consequently only in-

directiy applicable to the new design of more efficient systems, -Never=
4. less, this general type of research can be profitably initiated to

Date more direedy »elevant to the deeign o! improved commun.tcetion ’ B . o A

,(/

systems would be derived from a second broad type of- reseerch This -~ - - " ']

tive emctency between the visual or auditory presentation of messages
on the one hand, and a series of variables which have been found to in- g —
ﬂvence their comprehenaion on the other. The classiﬁcation of variables : e

e ﬁiﬁf was mgﬁg—aaruer inﬁ;i&report ¢an now be conveniently employed - S :
-t Mee.te !he most relevant research of this geaef&l:a&i%—h*—- —f:ffej*‘ = e

B N

(1) Z‘xgg\\ot u‘etes-ial Beseerch tan be initiated in which the moterial o
~presented consists of cummunication messages such as are in actual use Coa
" by the Air Force today. Different types of messages, varying in both

- under visuel and auditory presentation.

- - {2) Characteristics of the humen receiver, The relative efficieney
of visual and auditory presentation should be studied with Air Force per-
gonnel as subjécts, The age, training, and general background of these

" men may conceivably have considerable inﬂuence upon the form in which
~messages are more reliably understood e .

(3) Method of presentation of meterial The influence of these factors
‘that are inherent within particular visual and auditory preeentation sys- T
tems and determine the etficiency of comprehension shoul'& oe mvestigated R

10 , o



P

~ the receiving operatcr. In the last analysis, the proof of the adegquacy of

-.pilot and tower has not been successful,

“particular significance here. The design of the aircraft in use today re-
- quires that the receiver of avis%ion communications also perform certain’

" as a umit, - It is quite posaible that when message reception; i{g {nvestigated

_ (4) Measure of mteu.ig_bility of material, In the broadest sense, re-
search can be included in this category that is related to the effective-
ness of communication with respecttothe end purposes it is intended to - -
serve, Here the emphasis of the inve..ti,gation is placed upon the ultimate -
sultability of the communication system as reflected in the behavior of

traffic control communication, for example, is simply v/hether or not

the pilot has his.aircraft at the directed altitude over the designated loca-
tion at the proper time, If an airplane is not flying st its assigned posi-
tion,- it can be assumed that in'some way the communication between

(5) Condmons of reception of the material The particular conditions
under which a message i received may -have-a differential influence upon
the interpretation of messages when ‘they are presented visually or aurally,
Research in this area would include the relative influence of such factors
as noise and interferemce effects upon visual and auditory presentation,
The ‘experimental investigation of the problem of divided atteation is of

other tasks that are necessary for the-efficient: i‘uactxuﬁlng of the airplané

under conditions where the veceiver is simultaneously occupied with other k
tasks, .a significant advantage of either an auditory or viaua) message '
presentauon system \vm appear, . - S T

. (; oo
The tive gener&l areps of experimentatton thatJhave been outlin&d .
above have been stated in necessarily broad terms for ‘the sake of in- - .m,,;;;;;,:

- _“clusiveness; they consequéntly do not recammend any specific projeat

for immediate undertaking, The amﬁwmjaﬁprmf - ’:‘;*Tt;:

’ the compsarison of visual and auﬂ%oé\; .message reception:i;puld be an —_

extensive enumeration of the-individual | factors within each area that

. are relevapt to eommunication ngeds, Ii'is believed that an integreted-.

approach of this nature would be more rewarding to the Air Force in

- the final -analysis-thdn the separate considerations of the perhaps more'*rr

interesting, but nevex‘théless isolated problems Ehat are more. reaeuy k f ;  '
apparent, - STt | e

CAF-TR 521 11



BIBLIOGRAPHY

1. Burtt, H, E. and Dobell, E. M., The curve of forgetting for adver=-

20

tising material.

Journal of Applied Psychology, 1925, 8, 5-21. - - -

Carver, M.

E’

.Listening versus reading,

In Caniril, H,, and

New York: Peter

TR

Allport, G, W. (Ed.) The Psychology of Radio.
Snith 1941, 159 180, -

-3, Caikins, M « W, -Short studies in memory and in association from
Wellesley College. Psycholﬂg_ca‘f‘iie‘fé?; 1898; 5; 451=462,

4. Conway, M. J. Development ct auditory and visual memory. Ar-
chives of Psycholg 1909 12, 4-8. :

5. Corey, 8. M. Learning from lectures versus learning {rom read=_._
ings. Journal of Educational Psvcholjz 1834, 25, 459-470

— L ==

6. DeWick H. N. The telative recell exiectiveness of visual and
. audifory presentation.of advertising material Journal of Appi‘ied

Psychology, 1036, 24B-284, - N S R
Elliott F. R. Meinory for visual, audimy anevisuai-auditqry [
material ‘Archives-of PaychoH, 1938, 29, No. 199 T } . l;; SR S

A : N BN
. |

b, ﬁErickaon C. 1., and King, 1. A comparison ot visual and ox-al prd- pe » 4
- gentation of lessons in'the case of pupils from the’ thitd to thc ninth o B
L grades. School and Scciety, 1914 -6, 146-148 S ; S

Gaiaa, n. L ImmaLc gmfnriimnﬁ Manﬂtnng; digiia. '_:‘";_,_:

R AN

: pe R S i o

(\:‘{{., - -

"J Goldstein, H. Beading and listening mpreheneion at various con- -
- ‘trolled Tates.  Teachers College Conttibutions to Education, No. - o
821, - New York: Bureau of ﬁblicauona, Teachers Conge. Columbia

University, 1940 < BN

11, Greene, E. B“ The relafﬁ/e effectweness of iecture and individ-
' ual readings as methods of college teaching Genetic Psycholo&

Monogsag_i_i_, 1928, 4, 457-5631.

12 Henmon, V. A. G, Modes of preeentation and retenti:m Psycho- ,
logicai Review, 1812, 16, 79 g8, - , o

L3. Kemsies, F. Gedﬂchtnisuntersuchungen an Schuikindern. Leitschrii't

RULE: pHdagogische ngchoich—li 166¢- 21-30; 3, 1601, 171163,

AF-TR 5921 T



|
2o
i

14, Koch, H, L, Some factors affectmg the relative effic).em.,,
certain modes of presenting material for memorizing. American :
Journal of of Psychology, 1830, 42, 370-388, r

: 18, Krawiec. T+ S, A comparison of learning and retention of materi-
! "als presented visually and auaitorially. Journal of General Psych-
log 1846, 34, 179-188,

L

'16. Lacy; J. V. Tha relative value of motion pictures ag an educaticmal
agency. Teachers College Record 20, 1919 452-465,

- 17 Laréen, R. P, and Feder, D D. Common ang dﬂteranual iac‘tors
in reading and hearing comprehension. Journal of Education P! z ch-
olog. 1840, :3L, 241-252, : .

18, Lay, W. A, :ggg@gnteue Dic‘l_aktik,;A.Sd ed., 1810, 267-308, 351-370,

I - 18, .Lumley, F. H. ieée’ércﬁ in radio education at Ohio State U‘niversity.’
' . ~ In Education on the air. Fourth Yearbook of the Institute tor Educa- ,.* )
tion by Radio, onm Stete University, Columbus, 1§33, : ‘

20, McDougall; R nec«sgfv 6n and recall. Jou ¢ Philosoj
* Psychology, mdsmmw Method, 1904, _‘333-235'_1 2!5

al. Munsterberg, H. end Bigh@m, ‘t.-?._ Memory. Psychological Re-~ ;
LT o view 1884, 1, 34-38, o 4,5‘ ' A

22 O'Brien, F: J.- A qualitative lnvestigation of trfa eﬂect ot mode J, 7
©__ of presentation upon t:e process of learning. uAmerlcan Journal .
. . of Pszcholog 1821, 82, 24¢- 383

L ,,23, ‘fohnmum. A. Experi,mentelle Bextraé_ e zur Lehre vorn Gedachtnis. .
o 1608, 101 pp o TR P

54. AQuantz J. 0. Préialems he pgycholog ofrinding. Pszcho-
' ggcal Review, Monogranh _& :mm 1887, 2 -84, | . -

e

25, Reed HJ. . ’I‘he inﬂuence of a change of condmons upon the
'~ amount recalled. Journa ournal of Expertmentak Psycholog. 1931, 14
632- 649. : ,

- 26, Bussell R. ‘:"'0‘ A comparison of two methods of Lehrmng. Journal
of qucational Research, 1628, 18 238-238.

.27, Schuyten, M. C. ‘hn- la vahdite ‘de l'ense;grement intuim primaire.
Archives des Psvchologie. 5 1906 R —

o e s o S L T

. AF-TR 5921 1




28,

29,

30,

31.

32,

33.

34.

Smedley, F. W. Report of the depa -tr.ent of 2617 study una peau-
agogic investigation. Chicago, No.., 130¢0-01, .., up,

Stanton, F. N. Memory for advert.sin copy presented visually
versus orally. Journal of Applied J'sychology, 1954, 18, 45-64,

Von Sybel, A. Neber das Zusammenwirken verschiedener Sinnes-
gebiete bei Gedichtnisleistungen. Zeitschrift flir Fsychologie, 53,

1909, 257-360.

Whitehead, L. G. A study of visu:l anc aural men: .y processes.
Ps3'cholo§ical Review, 1896, 3, 2!/8-269%.

Wilke, W. H. An experimental compar .son of the speech, the
radio, and the printed page as propaga:a devices. Archives of

Psychology, 1934, 25, No. 169,

Worcester, D. A. Memory by visual and by auditory presenta-
tion. Journal of Education Psychology, 1925, 16, 18-27,

Young, W. E. The relation of readigé comprehension and re-
tention to hearing comprehension and retention. Journal of Ex-

perimental Education, 1936, 5, 30-39.

AF-TR 5921 14



G 75¢,
3 &

AT1 93 (12

~

UNCLfSSlFIED (CORR copy 1)

FHRY AHC, W=P AFB, DAYTON, OHIO,

ATTN: MCREXD)

UNIVERSITY OF VIRGINIA, CHARLOTTESVILLE

A SURVEY OF THE RESEARCH LITERATURE COMPARING THE
VISUAL AND AUDITORY PRESENTATIOM OF [INFORMATION

WILLARD F. DAY;

AlR MATERIEL COMMAND, WRIGHT=PATTERSON AlR FORCE BASE,

BARBARA R. BEACH NOV'SC 14pP

DAYTONy Os4y USAF CONTR. NO. N33-C38—AC-21269

(AF TECHNICAL REPORT 5921)

AVIATION MEQTZTEE)L;Qﬁl; 3 PATA - PRESENTATION

~

ON MEDICII
T FLIGHT_PSYCHOLOGY £2} " COMMUNICATION EQUIPMENT,

Brsr7, e 7X AASD

- ’ AIRCRAFT

3
3

7
x---L/"“'UNCLAS_SIFIED KRG e 70

AD-A800 181



